and viscosity (η) 
Introduction
In recent years, ultrasonic technique has become a powerful tool for studying the molecular behaviour of liquid mixtures
1-3
. This is because of its ability of characterizing physico-chemical behaviour of liquid medium [4] [5] [6] .The measurement of ultrasonic velocity have been adequately employed in understanding the molecular interactions in liquid mixtures. Molecular interaction studies can be carried out by both spectroscopic 7, 8 and non-spectroscopic 9,-10 techniques. However, ultrasonic velocity 11 and viscosity
12
measurements have been widely used in the field of interactions and structural aspect evaluation studies.
The following three binary systems are studied at 308 K. System-1 IBMK+Aniline System-2 IBMK+N,N-Dimethyl aniline System-3 Acetophenone+Cyclohexane
II.

Experimental techniques Aspects in Theoretical 1. Adiabatic compressibility ( β )
The adiabatic compressibility is the fractional decrease of volume per unit increase of pressure, when no heat flows in or out. These changes are related to the compressibility of the medium by thermodynamic relation
It can also be calculated from the speed of sound (U) and the density of the medium ( ρ ) using the equation of Newton Laplace as =
Intermolecular free length
The adiabatic compressibility of a liquid can be expressed in terms of the intermolecular free length which is the distance between the surfaces of the neighboring molecules and is given by the relation,
Where K T is the temperature dependent constant.
Internal Pressure ( β i )
The measurement of internal pressure is important in the study of the thermodynamic properties of liquids. The internal pressure is the cohesive force, which is a resultant of force of attraction and force of repulsion between the molecules 15, 16 .Cohesion creates a pressure within the liquid of value between 103 and 104 atmosphere. Internal pressure also gives an idea of the solubility characteristics. Dissolved solutes exist under the internal pressure of the medium and their interactions with the solvent arise through hydrogen bonding, charge transfer, Columbic (or) Vanderwaal's interaction. The term a/v 2 in Vanderwaal's 17 equation being the measure of attractive force of the molecule is called the cohesive (or) internal pressure. The internal pressure is the single factor which varies due to all type of solvent-solute, solute-solute and solventsolvent interactions. A general method of measuring the internal pressure based on the Maxwell's equation of thermodynamics 18 is
On the basis of statistical thermodynamics, expression for the determination of internal pressure by the use of free volume concept as given by
As is the internal pressure and neglecting P which is insignificantly small to π i
V f = (7)
The final equation for the evaluation of internal pressure can be obtained by combining and rearranging the equations (6) and (7) Where K is a constant, T the absolute temperature, η , the viscosity in NSm -2 , U, the ultrasonic velocity in ms -1 , ρ, the density in kgm-3 of the liquid.
Relaxation time ( β )
Relaxation time is the time taken for the excitation energy to appear as translational energy and it depends on temperature and on impurities. The dispersion of the ultrasonic velocity in binary mixture reveals information about the Characteristic time of the relaxation process that causes dispersion. The relaxation time (τ) can be calculated from the relation. β = β β (9)
Acoustic Impedance (Z)
The Specific acoustic impedance is given by Z = U* β (10)
Where U and ρ are velocity and density of liquid respectively.
Gibb's Free Energy (βG*)
The relaxation time for a given transition is related to the activation free energy. The variation of  with temperature can be expressed in the form of Eyring salt process theory 19 .
The above equation can be rearranged as,
Where K is the Boltzmann constant and h is plank's constant.
8.Excess parameters
The excess values are calculated using the formula, = −
Where, A id = , where A i is any acoustical parameter and X i is the mole fraction of liquid component.
III. Experimental
Density Measurement
The density of pure liquids and mixtures are measured using a 10ml specific gravity bottle. The specific gravity bottle with the experimental liquid is immersed in a temperature controlled water bath. The densities of pure liquids thus obtained are found to be in good agreement with standard values. The measured density was measured using the formula, =
Where, W 1 , is the weight of the distilled water. W 2 is the weight of the experimental liquid β 1 , is the density of water. β 2 is the experimental liquid.
Viscosity measurement
The viscosity of the pure liquids and liquid mixtures are measured using an Ostwald's Viscometer calibrated with doubly distilled water. The Ostwald's Viscometer with the experimental liquid is immersed in a temperature controlled water bath. The time of flow was measured using a Racer stop watch with an accuracy of 0.1 sec. Viscosity was determined using the relation
Where, is the Viscosity of water , is the time of flow of water is the density of water. is the viscosity of the experimental liquid. is the time of flow of the experimental liquid.
is the density of the experimental liquid.
Velocity Measurement
The velocity of ultrasonic waves in the liquid mixture have been measured using an ultrasonic interferometer (Mittal Enterprises, New Delhi) working at a fixed frequency of 2MHZ with a tolerance of ± 0.005%. The measuring cell is a specially designed double walled vessel with provision for temperature constancy. The high frequency generator excitesa quartz crystal fixed at the bottom of the measuring cell, at its resonant frequency. The capacity of the measuring cell is 12cc. A fine micrometer screw, with a least count of 0.01mmat the top of the cell, can be raised (or) lowered the reflector plate in the liquid through a known distance. The measuring cell is connected to the output terminals of the high frequency generator through a shielded cable. Ultrasonic waves, normal to quartz crystal, is reflected from the reflector plate. Stationary waves are formed in the region between reflector plate and the quartz crystal. The micrometer is slowly moved till a number of maximum readings (n) of the anode current is passed. The total distance moved by the micrometer is noted (d).The wavelength of the ultrasonic waves in the liquid is λ =2d/n. The velocity of ultrasonicwaves in the liquid U = λf .Where f is the frequency of the generator.
IV. Results and Discussion
The experimental values of density viscosity, ultrasonic velocity for the three binary systems IBMK+Aniline, IBMK+N,N-Dimethyl aniline Acetophenone+Cyclohexane at 308K are given in the tables 1, 2& 3.The parameters adiabatic compressibility (β ad ), free length L f , free volume (V f ), acousticimpedance (Z), internal pressure(π i), relaxation time (τ) at 308K are listed in tables 4,5,6,7,8&9. ---------------------- . it is noted that the decrease in velocity is due to the increase in free length and adiabatic compressibility .The decrease in velocity is due to the increase in free length and adiabatic compressibility of the liquid mixtures IBMK+anilinel,IBMK+N,N Dimethyl Aniline except Acetophenone+Cyclohexane. It is observed that for a given concentration as the number of -CH group or chain length increases, the sound velocity increases.
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The adiabatic compressibility and free length increases with increase of mole fraction in IBMK+aniline,IBMK+N,N Dimethyl Aniline except Acetophenone+Cyclohexane systems. This may lead to the presence of specific molecular interaction between the molecules of the liquid mixture. The adiabatic compressibility and free length are the deciding factors of the ultrasonic velocity in liquid systems. The internal pressure decrease and free volume increases with increasing mole fraction.
From the tables 2,5&8. The corresponding plots are given in 14, 24 . it is noted that the internal pressure may give information regarding the nature and strength of forces existing between the molecules. The decrease in free volume shows that the strength of interaction decreases gradually with the increase in solute concentration. It represents that there is weak interaction between the solute and solvent molecules like Acetophenone+Cyclohexane systems. -------------------- The relaxation time which is in the order of 10 -12 sec is due to structural relaxation process 20 and in such a situation it is suggested that the molecules get rearranged due to co-operative process 21 . The Gibb's Free energy decreases with increasing mole fraction of all the systems.
From the table1,3&7. The corresponding plots are given in Figs-3,13 ,23. It is seen that the molecular interaction parameters values are more negative in system 2-IBMK+N,N Dimethyl Aniline & system 3 -Acetophenone+Cyclohexane than system 1-IBMK+anilinel. It is suggested that dipole-dipole interactions stronger than induced dipole-induced dipole interactions.
From the table2,5&8. The corresponding plots are given in Figs-6 Tables 3, 6 , 9. The corresponding plots are given in Figs-7, 8, 9 , 10&17, 18, 19,20 &27,28,29,30. It may be pointed out that the excess adiabatic compressibility (β E ), excess free length (L f E ) and excess available volume (V a E ) are negative for almost all compositions of system 2&3. This indicates that the attractive forces between the molecules of components are stronger than the intermolecular attractions in Acetophenone+Cyclohexane .
From the table 3,6&9. Shows the values of excess adiabatic compressibility (β E ), excess free length (L f E ), excess free volume (V f E ) for IBMK+Aniline system than IBmk+N,N-Dimethylaniline,Acetophenone+ Cyclohexane system at 308 K. From the Table 3 ,6,&9, it is observed that as the concentration of IBMK increases the ultrasonic velocity decreases for both the systems studied.
As shown in Table3,6&9. β E values are negative which suggest the presence of hydrogen bonding interaction between the components of the liquid mixtures. However, β E values are positive which suggest that absence of hydrogen bonding.
This indicates that the less interaction in the Acetophenone+Cyclohexane than IBMK+aniline, IBMK+N, N-Dimethyl aniline system.The possible reason may be as follows, in the Acetophenone+cyclohexane, the closeness of -CO-CH 3 to -C H group shows the presence of two types of effect. One is the increase of electron density in the -CO-CH 3 bond and the other is the resonance effect.
These two effects decrease the strength of the intermolecular hydrogen bond formation in acetophenone+cyclohexane system than IBMK+ aniline, IBMK+ N, Ndimethyl aniline system. Hence from these factors, there is less intermolecular hydrogen bond formation and less dipole-dipole interaction in Acetophenone+Cyclohexane system.
V. Conclusion
The computed acoustical parameters and their values point to the presence of specific molecular interaction in the liquid mixtures IBMK+aniline, IBMK+N,Ndimethyl aniline system than acetophenone+cyclohexane system.
Hence it is concluded that the association in these mixtures is the result of strong Hydrogen bonding between the molecules & strong Dipole-Dipole interactions Ibmk+ aniline,Ibmk+ N,Ndimethyl aniline system than Acetophenone+Cyclohexane system in Binary liquid mixtures.
IBMK+aniline> IBMK+N,Ndimethyl aniline> Acetophenone+Cyclohexane
